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(54) mwvzm mffixoRmmxttZT-fmrn^xri* 



(57) [KM] 

ODASD<7)^ h!Jy/^^, ^DASD^MWf 
^^avyKCfr^lt, XO Rffifg&U'ftiK^D AS 

ASD«r«ftWtCfflS«JRi-S. *DASDI«E«SI 




1 

gffl^SDASDr^oT, *IIBS«36*»J»SKS. 
*(?)DASD, XVmiB»J»S6«^miBDASD*«ft 
W«- 3 fi2«ll*t'*^^S:$^, fflflBtt»(©D ASDC0 5 

^!i7^DASD<!: Lrit^^ns fcOKiSl^T, 

SrSSiRU ffilE»«^-*«IU:#LTXORift*&2£ 
ffU ttXORjR»J»*SrimtE^^S:^Ur, fflflBa-r 
> KtCj: 9^2*15, ffllBDASD^loSfctitlWlE 

Sr^tf, DASDo 

tP, »*Ji 1IE^(75D ASDo 
[»*Ji3] ^itB^niry^^AS I CSr&tr, !S**I 

liei^DASDo 

I5®(7DD A S Do 

Sr&tr, If^iMlIS^^DASDo 

|f*^l|5ii(DDASD 0 
[1**4 8] <3fflS*JBt*4x«**0^ 

&ot, m«a> v^d^stnawjwsaxvttftoDASD 
r, tfco^x*^ -r#fc>*>, mists' ^ r ^miE-f v 

SEia«»fifcl»lBA< y77 flT-T-^^^t6^f y 



(2) &ffi¥-8 - 2 6 3 2 2 4 

2 

£r<a&\ DASDo 

ff5RXI8lS^(7)D A SD 0 
6, »*JH8IE*^D ASDo 

!f5fcJi8fE3$tf>D ASDo 

ORSS^rifrU ttxOR*W»*«raiR*<xsmE 

J: 8 EttOD A S D Q 

j: t? fiffl- * n s v*- ^ &tfjttjfsaiitR t*- ^ tc^ u r x 

OR?H3?£3£fTU 0EXORaHJ|jBf**:imiEE«SS*fc 
#«8l2*ODASDo 

^ 7 a: ^ X *) fifS $ ti 5 ffifffiatRT*- ^ ^StJtSIBft 
^ 5, »*JR8|E*^DASD. 

xoRgg^fTi, ttxoRtR9e%«raK$ttdin 

iSrmisiEtiigatcsj&tp^T 1 s/^*:ietT-rs <t pi-^ 

d^7A^5, IS^^8ie^(7?D ASDo 
7^ot, 

5^7 WJ»»«aV**^)DASD«r$tf**0> W<fc, 



3 

fttj E'<* S- m^vft lc*J* * *x S -f V ^ 7 * - * £ , 

ix, ffilB>f >^7ai-^XtJ«miBIB»3g«^feS«$ix 

■7VKI:^Lt, ffllE^y^r rt{-E«$ix*miB'r 
-*IBB*»1RU iTlEiiliiR^-^gKttLTXOR 
i«*«r£fTU ttXOR«*tt*fcl|ijE'<**^LX\ 
51iR£*X-5ftfJE;* JfcfciStfr*-* XORM 

[W*iBl 7] ftrfS^Dir s/^aW-Y^ nyDtyt^: 

8] ffiyntyt^AS I C »* 
ill 6lB«W^fA. 

Eft?*-* ^Sr'&tp'r-f • H 7 -f 

i eisao^^r-^o 

[if 2 i ] striae ^^-^b^k ^&y*L — 

[1***1 2 2] HfjE-f l/?7~- 

[»*Ji2 3] flfrlB*JSWDASD364R a ID^ohn 
/M£«fctMSl*£ix5, »#*Rl BEttos^xAo 
[IR3KXR2 4] (tffSR A I D^n h3/UjS«R A I D — 5 

[lft3RXR2 5] ffi^^XOR^^co^tr^^^-TS^^ 

flfjfE=i^> KIcSSLr, flijEXORiMt<D3MT«:DA 
SDBBfj^flJc-fSr irtcj; 5, BfrE^* ^ £Hfrf5 D 
ASD7l/^ft 

SUED A S DXt/fflfEMfBSSBSrfflSSia-rs^^ £ , 
*«tf, ^E^v^x^ 

;*>^£, 



(3) #i¥8- 2 6 3 2 2 4 

4 

ffIE^^«-««W^««l!* ttS *f ^^7x»^^, 
^-^Et£gEB£, 

MTE > * 7 ai - * & tfiTOEE« KB W ffffi S 

ftUE'< y ^ r t^Sj^ift fcitttt $ ix S 7 o -fc 5/ * , 

«ffl"5rte*lWEDAS D»Jt5^f y-ft, 
WiE»J»S6«d^fflE«sy$ixfcD A SDtcffl/r 

/<? ftJfE^v KC^LT, r-^dSfflEKJBUSnfcDA 
SDSrSfseiWrtPTT'-f • fx>{y|5l^5 J; 5 
[c, lWEKSUSix/SiDASDSrftffS-lirS^^s/^i:, 

E^DASDicJ: ffl*tei»3ltffi«Six, iWE<£>* 

tflDASD^, ftfjE^V^- • >-iw»oTSfS 

£*x5tttjE^-^ fciM^BrSWrtsfcit* 5^DASDl: 

eaM-*EAi»fc, sijEg«^-**BXt«uo^-*iB 

20 [it#*l2 7] flliESUo^-^JBBift«iWEWJ»3Stt*»fc 
a«£n&ltiJE^-**IBSr&t*, It3fcil2 6E3802? 

[W#*B2 8] fltfESUW'T*— ^JBB^iacpMD ASD 

[»*jb 2 9 ] mE»j»8«a> h <n>pt£ < t t> i oonn 

EBfffip^^ KUJS*LT, IRDASD^laiStg 
B^fflE^-^&fSffiU RfflLfc^-^SraBlRSix 
SfflE^ ^^(-<EaSf S J: itJE^MJRD ASD^rt 

[»*«3 0] ft5E*J»3S«3a*b^*< ^ <> l ocoiff 

Sft ^n^ffiE^-^ ^rffiE^^D a s DoiiaiatK 

Bic^t?J:5{c, HUEaltRD ASD^u- ht5 

[!S*ii3 1] 1WEfW«i8B*»6)^&< HiowW 
fS^^v Kt:^LT, ffjEil^D AS DO^JEE 
tSKB^feffiESlR^— ^SrRWL, ftJE^llRDASD 
ofitjE -< v ^ ^ ~ - ^ J: K> S ft * n S fflET*— ^ X V 

l5WDASDS:^U-ht6^f ^^^^tf, IS* 
312 6lEt^m 

[»*«3 2] sjE»J»SStt3a»b^<e< thi ooifj 

E^^^VKI^LT, #fEiliRD AS DOITJEE 

(DfttjEY — J: ^Srft^ixSmfE^-^S:^ 

SIJEaltR^r-^^^brxORaijaESrStfTL, IgXOR 

«*tt»«r»iR*n5imE> ^{ccasu, #JE»«D 

5<7 ASD«^^7x-^ia "PSft^ixfrttjE^- 



5 

^S:KaStRDASD<Z>mEIB«K«(c*5&tP X 5fc, fflF 

3 3 ] tfireiH»Ra*> fe <D'J>tz < £ t> i ^<om 
EBrje^ > kkjs^lt, siiiEaiRDASDoffliaiB 

M*«**lTOlESlfRP A S DOWJlBlE«Sgtt^»5&tp J: 
5fc, 1»lB»tRDASD*3*-'<l' — h-*- -S^^^Sr^ 10 
tf, W*JS 2 6lB»0>;frifc. 

tRD ASDOS9ISlS«iS«{C»5i^, ttjfE^ff^-^^ 
aSJRSnsWlE^ J; 5«C ffJffi^lRDA 

ft snare* s^sns— ^omresfrr 

JH S ^ttrieai^D A s d offirere«»«ic:»3&tp J: 
Pi-, ffllHaSlRDASDSr^U'— htS^fs/^ 

[«*IB3 6] ttJ&Kfi. DASD7K, &tfj|fjf2D 

a s Davmia««i»«s:ffii:*tt'rs^^ ^^t?^- 
^s^^^T-rsj; mre^-^rett^T 1 ^ 
mre*JWK«3&* t mre^^ l miED 
mre=^> Ktcj«*Lx\ siirexoRaiw^iiffSrsiire 

£<£ fttjfSDAS DSrt^l^- h-TS^^ s/-^^, 

3 7] ttjlS^J-^U-x^ >^ • J*;r s^d*, ^ 
*tfHBD A S D IH-eaiRJ!Uw«*«iS6-r 5 <fc 3 tw, 

s^da s D^mrea«j«ff ^tt^mreT*— stsuod 

ASDJCteiS-rSEJimjC, f£^~ *fcL#LTffl15XOR 

Sl(7)DASDi7)f 1 (DfBtiD >5r — V^bSlOr 
$rl2(?)DASDic|KM5J:5(C, fttjESl^DAS 



4#§i^P 8 — 2 6 3 2 2 4 

e 

nfjreM2<£>DASDtf>rei&ci>$r— haims i 
mre* 1x0**112*2 <Oy*-# • ^C^LTXO 

SEil^XORigf^S3^DASDl:^t5^f 

5*:r 

StJlEjB3^DASD<0|5ftti^— ^3 1 

strre«i^xoR3B*au<ffifre*3 ^ -yp^ 

fC*f LTXOR?Rg$:llff U 3S2 0XORft**r£jS 

mre»2^xoRjBf«*rSiifiB*j»««^sasi-s^7 i * 

t^frlTOrea-^U'- ^ ^ * *x 

^-^u — v-3 V^:^^, fg^TC^-^u- — v-3 

mre«l <7)D ASD<^flaiEfll «>|a*n^r— ^ 3 ^^'b 

ASD?:^^ ht^^ryy^, 
S2C0DASD$:^l^ h^S^T 1 ^ffcot, 
mre«l CO^— ^ • ?/^^:itrreSl<^D ASD^b 

Stj|a^2CODASDCOfatec3/r— >>a Vd^b, WIS* 1 

• S /^«c«-jcs-r«siiia«2o^ f -^ • 

^111X^*115112 <7> v*- ^ • :/* ^MUXO 
ffllB* 1 COX ORB*S:fflE« 3 WDASDI^tS 

ftjrem3 60DASD$r^-^<u— ht5^7^mo 
T\ 

ffllEWl <Z>XOR*Sft*WliaW2 ODASD36»bfift-r 
ftll5Sf 3 CODAS Delated ^r— v-a V^^b, miB*l 

jtu<Miaai 2ot-^ • y ^{c»jcs-r-6«ire»3^ 

StES 1 W XO RigSiVlltS* 3 ©7-^ * 7 & y s? 
tc^LTXORfilS^^tfL, f 2e)XOR8*Sr4a 



7 

-tZXT y?b, 

WlE»2©XORjB*S:»40DASDlc6iSt5^f 

t\ 

ffllEjB2(75XORte*S:S5lSf|3 (7>D A S D^bfift-T 

mum 2 CO X O R ft*&lWiE» 40DASD co|5t& n ^ 
— ^3 yct^tp^f ^^^ftjia^-^i^— -r >r 

• ^"r y^b % 

1 COD AS DcOfttJiS^ 1 cOf5l&P — v'a ^(sHEi^^ 
BtFlBSK 1 (7? DA SD^^U- h-T^J^X y^T'&o 

r, 

OTIEW 1 ASD(OSfJtafa«C2>5r — v- 3 V^b, ffllB 

mia»l <7>XORJ|g*«:ffilEIB2 COD ASDizmm-tz 
*Ty7b, ^tPttfJfS^^u-T^ • y~7 
b, 

fttIfaS2CODASD^^-^U— h-f&^X y^^efco 

x\ 

ffi|E||2CODASDCOftjf5|atec2/r — v-a ^A^b, 

mi&o*jWfsf&2co^-^ • ^^tc^-r^itjiam 
mumz&Tfmumznf-? ^c^c^irxo 
b, 

mum 2 CO X O R»*S:ffll5» 3 COD A S D -5 

*ry7k, Zi^temUlr^l — T'O'lf * x^y? 
b. 

mum 2 co x o r srmia« 2 co d a s d *»h s« 1- 
ffiiaSB 2 co x o Rtt**imiafB 3 cod a s d cofat&n ^ 

• Psv- y~7b, 

4r«t*, ffi*«3 6fE^co^fe 0 



(5) 4#H^8 - 2 6 3 2 2 4 

S 

[«*«4 1 ] mu*^^- 7-4 • jsTyf-fr* h 

D ASDcoflfjfemi <o|B«p^— >h y(:^t5^r 
ffllHW 1 CO D A S D & h t5 ;* 7- y ~?X*fr>^ 

ittjfsm 1 coir . y ^4rmia««iKtt^bftflr-f 

70 Z^Ty-fb, 

IttJfBfl 1 cOt^— ^ • s/^$rffijfsmi COD ASDcofS 
tto^'-v'a ^(cSi^t?;* T* y~? b, 

mum \ • y?&mumv>D Asuizm 

yfb, 
T\ 

ituta® 2<t>7^-^ . y p y ^ «rflttia«uwss«3&»fe*flr-#- 

Z>*"r y^b, 

20 mUm2<D7 f —# • y ? &mUm2<DD ASDOE 

ffiis»ixt^mis*2^— ^ ■ 5/^tc^j-Lrxo 
mum x co xo RteasrfltjisjB 3 cod a s d \z.m&-t 5 

fifjfSfl3COD ASD$:^U- h-f^^X ^^T'^o 

mum 3 (D"r — <? - y^£rltt!fHm3cOD ASDCOfa 
»p^— v-3 vtc^^^x 

fifflHSRl (OXORte**fl1llBSg 2 <7>DASDA»feSfS 
ZXT y^b, 

muminxoRfg^Rx/mums^-? ^^ y ^ 

l:^irxoRSS?r^l, ^2wxor^M 

^ISm 2 CO X O R JB**fltfia« 4 COD A S D (Ctei^-T 5 

MI5B4 COD A S D&sf^l'— htS^T^T'T^o 
T, 

mum 2 CO X O R &mfSS 3 CO D A S D b Sffif 

fflia* 2 co X O R ftjfe mum 4 co D A S D cofEt& n ^ 

>^ • *T y^b , 
^r^tf, 113^113 6 co ^"fe 0 
5C? [*W^#«BftRWl 



9 

[0 0 0 1 ] 

Iftmnm'fZ&ffiftm] *^^liRAID (redundan 
t arrays of inexpensive disks) & ¥(07**— # f5t&j8£ 

mz.mmi~ztzfr<Dmmmtt%kmfo (xor) 

fe x o r m& ^i5«^grar^m tr utT-r s ± 5 k 

[ 0 0 0 2 ] 

olE«1l6*Sr3fc#L,fc 5 £»fcT£fc 0 r a 

iDawia, ««fc<z>H--0>fi:«r ^-t?*fet&g?§ (da 

SD) S:«fflt5^ £K<fc 9 , Titffr • "r-f&mfe 
t^o R A I DS^coHE^i^UE^or*^^ , RAIDgS 
0*<0»ft5WH«*nr*fc, fllitii, "A Cas 
e for Redundant Arraysof Inexpensive Disks (RAI 
D)*\ Report No. UCB/CSD 87/391, December 1987 (Pate 
rson b tvl <fc <5 *A Case for Redundant Arrays of Inexpe 
nsive Disks (RAID) *\ Proceedings of the 1988 ACM SI 
GMOD Conference on Management of Data, Chicago, I 
L, June 1988£ LT >b £ *l£ ) «r#S8£*lfc^ D 
[0 0 0 3] il^RAIDgfli, RAID9MI 
^HS^DASD^^^ ^DASDIi-^^^P^P 

K££*M, «»to^-*iB«f*,f y^S^Cr. ^DA 

l^^^^^t^t^lC, RAIDIiL«L«, ^'Jf 

[0 0 0 4] RAID^fAW t"— T 
U-l'^l^'SDASD^^n/r-^aylci^ 7^— 

[0 0 0 5 ] <7>R A I DlfitS^^^A-Ctt, 

1. 

2. g£r^&^ 

4. aBf-^DASDttSOlf 

■6. H^^ — ^cOlf £ (regenerate) 



(e) 4#HJsp8 - 2 6 3 2 2 4 

10 

7. ^^-^CO^tc (rebuild) 

8. y*-?<Dmm^ 

[0 0 0 6 ] «*»5&*tt, ■r-^Xt^-t^MJS 
/^f-f ■ t'?/ h&D ASDtclBtt-TSo 4#lc, 
T-ii, DASDWMc^^a^CiD, ^r — $<o¥g 

U ^lif^f '^py^4:^yr-fDASDi:|B*t 
/0 5/^{^trxoRlS9^^tTt5r £fc£ 19 , 

[0 0 0 7 ] JE#t»&*I3\ *fcftf^S:^-y3/ 

* • ^^*»J»K«^b^-^s/ hDASDICfiA 

^ . ^ p s/^(i, jRfcft (M«r) •t ? — ^ • 

[0008] yS"* ■ 7*-*lcJ;<5H*rW\ WfflJg 
IStttDASDWlo^^ j/^a • y^b, ^ 
hDASD^f:^f-^?rfiA^, f-^^ 
-t^^y^-f • fs^ hSrEtS-rSo £9f¥*fflfc:te, 
yi/=L • r*— *MJ;£X*H:i, * * * • ^ 

xx y$<n?~ f y hD ASD^ CD^i£^, lE&rx — £ 

Jfl (i, flr!l*.K, #rfctt (3S*f) ^tj/^^.f-^, |B* 
-f v is*. • ^— ^, Xtf^-y 5/ v-^r. * I:^t5 
IH/N'yT 1 ^ • t'y hl^^-Lr, XORiS^rifftSC 

[ 0 0 0 9 ] iSfclST*— ^DASD^ao3S«Tli, mtz.te 
7*-*\z£ 9 fcSDA SD^55*T*ttS-<#T*>-5iv 
*<7>DAS D365iSk|»UT^^5tiea{c:*5t^T38*-rS. ^ 
^^^SiDASDICfi^^^^Ot, RAIDgS^ 

^yf^fDASD^ISTtSrirt* 

y^-r • tr^ h*^y r-f DASDifcEts-rSo ^y 

R $r % fi 1 "t* 6 r i: X *) «■» * ix £ . 
[0010] y r^fDAS Dtt«(OSE«rli, ■r r - 

^ • 7 * y{?&# — Py hDAS D {C*3l^T5E*T$iX5 
^yf-rDASD^^LTl^^(I*5^T^^ 

5^ ^K^-y^DASDCIii^nSo ^Hf-fDA 
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[0011] tiDASD^^^T-^^)M (re 
generating) 13, #C^D A S D frh <? &'&7t b , ^ 
MRAIDa»8fCtlit5o Z.<D7ti-ZX 
li^t tOl^^D A S Dd^Mf-^ ■ :/n s/^&K 

^IT, XORSS^fTtS w t\Z£ <9«7c£nSo 
[0 0 12] «5c (rebuilding) 13, bfc 

^n^/^^^gjc (reconstruct) L, ffijc £ tbfcf* — ^ 
• ^Wr^y hDASDI^^, ^Df-f ' 

y ^H^rTSo 
[0 0 13] ir — ^CO^trj LJ3, ItWDA SDW 1 o 

[0014] SWflllRA I DtCfcitf Sffi$:<7> 

TMfc/flSixSR A I D- 5««fc|P]tt 6>ix5. RAID 

v-*x-M3iI«, M*i£*fz\$ft1&mmz.£ VMf&Zti 

So **{fc«fiS;TM3, R A I D*J«SS«#D ASDOfc 
»fc*< w«IB4r*tTU, ±*<D**fcRA I D8MB4: 

RA I D^7A<OWor^ <fffflL, a-^^KS: 
{g/rOD A SDi£«tKcU DASD3a>fe<SaS:R*l^ 
DASD^r-Wf-^<7)M^tj«IStt^*]it5. «J« 

RSttffJx.tf^y^-f • tfs> h<7>£*S;«:*3ffiU DAS 
D(7) l o^SB Ifci'&of-^ oS7t$:ait 5 0 M 

WfcRAID^f AOH4»ft©lO|i, ttJSP&a 

ORiM^fTtSliT^So 
[0015] ^IR^X-MS, J&»fc?> (75Sffi^® 

gli^6iSDASD^fIt5i\ iiHt, DASDO 
lojft*, |ODASDW»SW<^-'>3 ytllt 

OHISrffll^^ftR A I D^f AOlOtt, ^IT* 
O»X0R'7^n-fi Lt#iSil5, -ffcfe 
XOR«Mli^ftC<i:oT^Wr^5^\ 
DASDIC^oTfiMMt^6c w5LfcHBf»* 

XOR7^n-f(i S$£DDASD104M107 
fc»«*ix54i*«»Rft x o 2 ^t>5RAI D^S 
1 0 0\zmt>Z>o *DASD 1 0 4 7bmi 0 7 13, y 
7T, XOR0S&, XU^-f.** * K^-r^* joists 
RBi^tfo MsUi, DASDi 04lj:, /^7rl0 
4a, XOREHlS&104b, ftJI^f^^t * K7^^1 



(7) ^I?8 - 2 6 3 2 2 4 
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0 4c 3r*a t? 0 

[0016] IS IT? ft, fDASD 1 0 47!)?1 0 7 
2*, 110 £r^LT, ftfecOD ASD 1 0 4 7!>Ml 0 
7WW^tl 0 2 fc»tt£;h,£. *«XOR««<Z> 
TTr, ffligf 1 0 2 (3:-f — S-^c — ^DAS D £r*f 3£ 
U l-OSCSla^yKiSS^f-^^DAS 
Dtc^tT-r-5 C t\z£ K> , ^--<u-v-a V&H 

**i"So 69 1 <£>#JT*f3, ^f^'>i"^DASDIj:DAS 
D10 7T^5o -Y^v-^ — ^D ASD 1 0 713, WW 

w gf i o 2 tct f?S3}t*ns^^-^3 v^it^i-s 

SCS H^^-^(7)fi#j^fi5o -t*fc*h*>, -r-^ 

3i — ^DASD 1 0 7 13, «J»3£Sl 0 2fc£oTfl>«5 

^JigSl0 2{^t^ -jglc, ^-[H]mi3D 
ASD<7}t£3ijT*£>So UJ&>Lfc2*fc, DASDt/^;K: 

[0017] MXOR7yp-f|j:, 

5. fflitf, ^(7>Z^n-^(3, RAIDS 

{£13, «»R A I D*J«««Wi&3S*lsI»L 5 9, 

o^— ^r*i3, RAiDgW-jS^scs i$Mf 
[0018] u*»u*3ft«b, ^oryy^^an* 

13, WXOR77 p p- ^OTT^O^^x^ttffisft^ ^ 
— ^Offl^K-tCfctt^- 9 5 So #Jx.l3, «]» 
1 0 2 ^H»(7)^ -^x-^^fSS^, DA 
SD1047J510 7i«, PPSlcSjfcfc) = 31 — ^(C 
J;S-Ktti7>«|^WJIB^|lii*tt5 So Wtc, 
J<9 £S^-^> Kto^tT<h , H:^^D ASD(cJ:6f (7)^-7 
> K^fifS £<oHfc3§J£jft*#£L 5 So ^T, illftM 

^nw^^#SL^ e 4#^cd^--^t*i3, :niif 

»^^M^fiTl3 So 

[0019] MXO R7^n- ^OgUO»^W>:^ « 
13, ff^^^tC^^So WtC- GOT^u-^, m^<D 

R A I D^-^u— v-a >*^*5i^TiB*Jft^>^ Z^Wrr-t 
So fll*Ji, 0 2i3)i|I^^^^-<u— ><nffl<D^ 

*»XOR8t2 0 0 Oa*l^3Pt. ^tRXORg© 
40 2 0 0 ttfMftlSgfi 2 0 2, 7*— ^ D A S D 2 0 4 7b ^ 2 
06, M^y7>fDASD 2 0 8 ^ o »SXOR 
$£§2 0 0 13, Wftf a^^i^-?>3 i^Srftroj; 5lc 
^ff-TSo SflllC, iHSt2 0 2^ XORT^f 

(XDW) 37>F2 0 4 a 7!?^ 2 0 6 a £r, 
?tlDASD 2 0 475S2 0 6l:J5fft5o 
•^VK^lC, SiJ^I^@2 0 2f3, ^tiDASDC 

^^(32 0 4 b7!;l2 0 6 b \Z. X V ^£*iS 0 
[0 0 2 0] =r-^>- KRU't — ^ * ^^flCg 
5(7 L, DASD 2 0 4 7^2 0 6(3, iB^Dttv* — ^ Sr-t*L 
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XOR«IB*«rfcftf ? -^2ilV«**ix<5IB'r--i5'^iB 

y x-r • f htt^y f^DASD 2 0 8ia o isi^^ 

ixSo ^oT, ft^^^y^-Ctt, DASD 2 0 4M 
2 0 613, /<!/f-f-DASD 2 0 8l:, XOR^Pf^f 

(XPW) avyK2 0 4 d7!ii2 0 6 di:* 
fC, ffl-JtStUfc'* y X>f • t>h 2 0 4 c^!2 0 6 c 
&i£ft-TSo ^yf >fDASD 2 0 8|j:SflT- /0 

D ASD 2 0 8^)f>f^^ • K7>f :/£*3&**t£. « 

— v-a V£:^3fc-f So 
[0 0 2 1 ] S(sl % ^»XOR7^a-f^JO»ft« 

^DASDI:«t:i"C*5 0 — #'J£ IT, 
£ixS^Sl5XORi!|g2 0 OiCj: *) mftZtlZn^*** 
U-v-a >35«*lf bJxSo l^z^U— >3 >-*3, ^ 
D A S D 3 0 0±(CiE«^tl5/£:«?>{CBll9 Hi 1/ S 
yists? (missing) * • F— # • a y 9 -^tc^S t' 

2 o 2ic«#w-s. 

[0 0 2 2 ] S^Cffligi2 0 2 13, S* = ^>-K3 
0 2 *r-f=i->rc — ASDliJSfftfio 1^1 3 CO^'J-C 
13, -f=^x-^DASDIiDASD 2 0 8T-*>5, -f 
^v'x-^DASD 2 0 8ij:^(;, ^ ^>y^*f- ^ 

• ^tc^-rs^-^ • s/^^r^otii-rfc^ 

BfflL3^>K3 0 4M3 0 6S:^iSli(DASD J0 
2 0 4 7!?M 2 0 6 ECi£ff-#-£ 0 ^fU-J&S LT, 3-D A 
SD 2 0 47!jI2 0 6 li, >f ^^x-^DASD2 0 8 
KlSsftT*— * '^d^ 3 0 8 71/13 1 0<£ri£{f-f So 
Y^^x-^DASD 2 0 8l^fc, g #CD^-r * ? * 

-f 6^-^ • y jjr m-j- 0 ^{cSJ»^g2 0 2 

^^v'i-^DASD 2 0 8i;, XORf-^^l 

(XDR) K*iSfS-f So ^tUtCj&igLT, 

v-^ — ^ D ASD 2 0 8 13^—^ - :/u s/^tC#LTX 
ORfftgSrHfTLT, $ • 'F—f • 7v 40 

»*WtcS^L, H±F-# • y ^S:»J«l»«2 0 
2{wig*p-r<5o 

[0 0 2 3 ] 

OR7^B-fl4»4^1/—>3 V<D|£ff t-*5I^T, 
^-yx-^DASD 2 0 8C^^<li6 o — 
^DASD 2 0 8(j:3^y KSrffilOftD AS DtCi^fg 

s/^(^LTXORfiS^fTL, XORJK*S:«»S6 50 
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x-^DASD 2 0 8l^, MXOR^f 2 0 0M^< 

-^DASD 2 0 8^IM(a^ XORSIS^I^tT 

13, ^v'X-^DASD2 0 8iM ; &!l */^7rS. 
^^7r • ^/K£if<7>, aiJD(75^— KC^aiTSrtt 

[0 0 2 4] JEK, ^3TSXOR*Ptj£i3, »J»3S«)&»ibli 

D ASDd\ f&<7) D A SD iriSfgL, ^tlb^fltS 
[ 0 0 2 5 ] 

0»*I3, ^^^KWU^IB^— ^Srl5«-r5-r—^lE 

ASD, ^WJigf i D A S D ^I^Wl^SIftit 
5 #D A S D\*-*fls&m ^tJMF— 

;*£r^tf 0 IC, fDASDI^y^7x^^ 

• 7*13 s^SrSJRU IS^p^^IC^LTXOR 

^©«»8**^4rfrLr, 5U<z>DASD*fcttfW« 
3S«*4rco»Jfe(i«aiL5 So 
[0 0 2 6 ] ^EttSx^T 1 -M3, ffi&xo 

R«»*>3Sff&3!#-**5****:, tnbXORSg^) 
*ff«:DASDPflt?»»LT|tfir"rs. £9f$#ffl(ci3, 

^-^iei&v^t- a^d ASDPflr-, *mw*f 

So *SkDASDI4, f-^^f-fy- - f x^fy^w 
ft<?5DASDlC|BiS"rSBLS5^, r-^C^tLTXOR 
ffi^^Hfir-TSo 
[0 0 2 7 ] ^oT, *«Kl3-t03.— y ti«*OSUffl 

^f^g«L, D A S D KT«fff M^r^St 5 ^ 
(-J:»?, ftf WDASD ^>i©PJ^3S^rlHlaB*t" So 
[0 0 2 8 ] 

S:ODASD$:^tp^-^ISti:^g$r^^, DASDI3 
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[0 0 2 9 ] K £ * T WIS*)!* : H 4 «:* 

^W^ffaLftv*— ^IBttc^^^-A 4 0 0 
A 4 0 0tt»iB^I4R A I D — 5^n h^/^HftS 
3ft«, RAID-1, RAID3*fcMJWRAIDifl; 

^ttfflSnttJ;^. ^f^4ooi«iagf 402 

^iXttDASD4 0 0 7lCfft«IC« 

J^^n-5o i^^MTIl, aigf4 0 2ll **MB 

**fci*ws<7>r^y ^-^a >iP]it*aiHii» (asi 

C) Sr^ifo ft*? OK, *J«f 4 0 2^, *9HMTC 

[ 0 0 3 0 ] #«fcH16#|-t?l*, DASD4 0 47^4 
0 7XU*WJfflJS«4 0 2IS, 4 1 Ot^J: 0«*B£jh, 
6o £ 0B*Blctt, WJW»«4 0 2tt>T — ^4 

lim, &DASD4 0 47!;l4 0 7|j:^y^7x 

— *4 i 275S4 i 5 i-en^enittpo -o-^y^— ^ 
4i2M4i5ij:, »j®(^^ii:^jfater-^x^^^ 

fcif<z>, S C S I K * i? s> h t^M<D\S.m^f 

7x-^>S:^Oo 4 1 Ote^^^m — *4 1 1 75 

2lDASD'fy^7x^ (H^-fr-f) P^T'fiitb*: 

[ 0 0 3 1 ] fM$S§4 0 2MDASD4 0 4 75^4 
5o ft t«i»Ki4 0 2 XtfD ASD404W540 

ttffijnrtJ;!/^. sfctM*, l»8ti*DASD4-o 

4 75^4 0 7 ML RVttfWDASDiSiJ^DASDW 

* tit fc J: i\ 
[0 0 3 2 ] H^^ttfliftt, *DASD4 0 4 75S4 
0 7^Wy^7x-^, ^Dt^t, /^7 7XO t Ett 
$Sg£^fro WiliH4t?DASD4 0 4li'<y^7i 
— * 412, 7ntj/f4l8, -x — ^IE1&^@4 2 0 
&^y774 2 2^:^^, iSW^DASD 5 0 0^) 
*J*I!*A«, H5«dtt«B(^^$*tSo DASD 5 0 0I^ 
-(y^7x-^ 5 0 2, 7otj/t5 0 4, v*— ^lEttt 
815 0 6, M^y77 5 0 8^tP o ^V^ai — 
7 5 0 2 12 , Hi iVS 2 cO/< ^77 5 1 4, 5 1 61: 
<a<^, rttbl*-tn-t"tu^^4 1 0OjBl<Z>*MB5 1 0 
^(/f 2 5 i 2 I:^fi<ji:g^^n5 tt -0#7 

x-7 5 0 2l^ty-h5 18^, :nii/^4 
10W»i85 10, 5 1 2Ht?«**3g««K&»U 
HfC^cii? 0 4^/<^4 1 0 T^bCO^lff 7^— ^ 
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[0 0 3 3] 7Pts/f5 0 4i^<s/77 5 1 4, 5 1 

B-tjxt5 0 4tt-7^^c^Dtj/t, ®E'JI&3®tElS&, 

ASD 5 0 O^^U-^a >*rfflt5 0 H^<7>1l8flt 
T*I3, 7 , ot^t5 0 4ll Witf^r/uSO 1 8 6-7 

f^WD 3 3 C 9 6&OWD 6 1 C 4 0 mtt<Z) *&-&*?■£ 
£^#-5£o 7nirs/t5 04ll BSS^g 5 0 6 

[0 0 3 4 ] H^^««"Ctt, fB«^g 5 0 6|j:, 1 o 

7>f-> ,r Sr&^5 5o Sfc^tt, DASD4 0 47!il4 0 7 

■fe^-^^-y (ram) , *fc»ite<7>»jBft3 v t°^ — 

5 0 8, 5 1 4&D«5 I6li, ^Ii:ij:DRAM/^7 
rSr&3K /^77 5 0 8tt«»Stt63l6^J: 9 , * 

[0 0 3 5 ] Tt'tls—isa : iSC^T* — ^ IStftf 

0 2 (0 4) l^-7yFMr-^$:/^4 10^l 
T , DASD4 0 47^14 0 7l:MtS 0 DASD4 
0 4M4 0 7I1 — ^latt^^^A^flctTJRUiU, 

5o *«W(^H^(Oi»«(7>*J4ii, xorSS^d.as 

D4 0 47iS4 0 7Br-»«S*l, XOR^^tt 
Sf^MI^LT, if^DASDtaftfiOXOR* 

ifi*tt#Ba&fll#ft*>tt^r: £T-&£ 0 
[0 0 3 6] avyK-t^: *#W^H^tf>1B«T- 
li, »J»K«4 0 2Ii«^tt = ^V KSrSRL, DAS 
D 4 0 475S4 0 7ic#fT-tS^ fcfc-J; D , «*fc4#5£ 

#DASD3&5*(7)^-h5 18i:J:!3, ^ci 
40 irs/t5 0 4 ^^s/77 5 1 4, 5 1 6 £ to BB TMt # *: 
3iiRfttC*£&L? 5o #J*.h£, i»8!4 0 2i«DAS 
D4 0 6l:^Lt3vyKSr}8fTt5»^ «8»S8B4 
0 2ttt03-vy Kt/^4 1 0 ilcffl^tS. 
Fft<{ >*7x. — X4 12,41 35(J«4 1 4^r^L 
T, 'fy^7x^4 15(:ei^5 0 wCOt^^T* 
li, *-f 7s 412, 413, 414 h 

5 181^, a-^^ K3&«SUODASD(C|B]«t feixSCirS: 
L, fff#«:^ j/775 H^b^J/77 5 l6 {Cfi 
i£U ^H±, ^^4 1 0O»4B5 10,51 2«r«ffi 
5^ t5o 
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[0037] Ktt, DASD40 4 75^4 0 7 

> K • -fcs> hW^nvy K4r^^5 5o WRITE, 
XT, XW, XTW, XTW/NR, TW, READ. 
MTRANS FER 0 
[0 0 3 8] WRITE : ^O^^VKit * — V y V 
DASD 5 0 0IC, #*<Z)A*^ — ***<alE«S«5 

o 6 o \z.m^-tz><> ~<D£Azm u *a^* 

"f—^n, Y>i?7x-^5O2ICj;0^41O^b 

14 0 2, gijcoDASD, £tzte&}<nmmmw: m^^t 

4 0 2t)^fcTRANSFER^7y K (ftit) £7 — 
[0039] XT : I (O^Ty Klj:, ^-^y hDAS 

Dsooic, 4#^co^— ***:<£>1bisk«5 0 6f)>hWt 
fcbL, ^co-7 — ^ ^ ^^co A^r - ^ b-tirl^ X O 

hWJWDASD, ii^f 4 0 2 , " *fctt*tt«WJ 

(B*M*"f) £r^5 £t>o£-f £ 0 write 
a-^KH^, A3l5f-^Mflgf4 0 2, BUtf>DA 

b|g{f£*l5 6o A*f-^^Migf4 0 2J£X^<7>3§ 
fg7ca><b«W£ft5i§'g\ $Mf4 0 2t)itTRA 

[0 0 4 0] # — tfy hDASD 5 0 O^XT^vy K 
Z^m-tZ t. *f is* 7=.-* 5 0 2J&*A*7 r — **:S 
ftL, 1E«SS«5 0 e^XTa^VKtCfciJJtJeSnS 

fel^fcfelMy 77 5 0 8IC|E«$n5o 4#C 7"n 
t^t5 0 4li, '<y 77 5 0 8 £tl Z>mtti £ tl 

fc^-^&l/A&ir-^*tLT. XOR^g^^trt 
5 6 #CfC^ — y y hDASD5 0 Otf* 2#C-f -v^ — ^ 

tit, K^WftS'J«r»«t*5. ypt^tso 
4{^TRANSFER3-7yK ^r^tT LT, X 

ORm^4io^ir, mfez&f-? y Y\t 

[0041] hDASDSOOIj:, HS,£ix5 

DASD7)#Mil;^^, #gft*Si:J:D2^ 
— h*BBJ8iJU5S. lo<7>«8«t?li, ^-yj/hD 
ASD 5 0 0liDASD5 0 0 UUpJSfWt-IBIjS S ix£7 
— TM'SrWalEU XORM^^^f^ 0 r.o 
7 — ^-y^ hDASD 5 0 0 iiODASD 

4r»H«. »J«K«4 0 2^feSfS*tt-63-^>' K, X 

?y hDASD 5 0 OiW^^-y^ h «:3KR1- 
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fc^a-^i' ^-^5/ hDASD 5 0 0(C'SS(7)g 

[0 0 4 2 ] XW ; CtOnvy Ktt^-yy hDASD 
5 0 01:, #^coA*-7 — *2fctf*r£>l5t6K1B5 0 6^ 
b^4$£<7>7~^lC#LT, XORSS^ffL, xo 
RiB*«rE«tt«^»atpJ: 5^Jtfr-f5. XT^v 
KH«, A*'5r-^tt»J»SS«4 0 2, BUODASD, 

10 ^ti52» 8 

[0 0 4 3 ] ^ — y y hDASD 5 0 O^XWa-^ K 
Z&m-tZt, ^>^7x"^ 5 0 2^A*T-^$:§ 

Ofc«){C/'«s'77 5 0 8(C|B«*tlSo &t-> ^n-fery 
t5 0 4i^ /^77 5 0 8C^^il5 20^f-^]| 
g(C*fLT, XORig^^l, |E«K«5 0 6dSX 

[0 0 4 4 ] XTW : ^OO^-^V KI3^— y hDAS 

^ D 5 0 0IC »^oA*f- *XIM:£>1E«SSS 5 0 6 
;6>b^4$5£<^~^2*LT, XOR*#«:3lfTU A 
* JK^-^fc^^ElftKIKS 0 6K»&3k XORJB** 

— * 5 0 2 &'<X4 1 O&fr LTA^r-^ £r^ff U 
A*f-^tt*]»8t4 0 2, S'JCODASD, £fc(3S'J 

[0045] 9 — f y hDASD 5 0 O^XTW^-^V 
KSrSfTTSfc, fESgjg 5 0 6 #3-^ > Kfc J: K> mi£ 

— ^SrSfSU 7 p Pi?s/t5 0 4^2ocOr-^J||tI 

Mix, xoR8»jS£*iefT-*-s. #aatdtt, :tib2o 

tn-7»^xig^7 , D-tr 5 0 4 £r£2g-r£fctf>M, 
y 77 5 0 8^|B«$tlS. E«S6« 5 0 6 36«A 

*7*— hDASDSOO^ 

tS/t5 0 4liTRANSFER37yK (ftiS) £r3§ 
fTlT, XOR^S^^f>^7 3i-^ 5 0 2M^^4 

i o^ur, m&2&.?-y y hl:e«t5o 

[0 0 4 6] XTW/NR : ^ <D 3 -r > K 1*^ — ^3' h 
^ DASD 5 0 0C, A^t"— ^OIB^n i/ ^ ^t/jgr^ n 
y^^*fLTXORfll»S:ltfTL, fr-^ • 
Sr^-^y KDASDO|E«3S«{C*5i^, XOR»* 
^2ik^-^y htc^^-f^J: 5t:^^-r^o Sfrfc/^A 
*7^-^ • ^l«Mf4 0 2}&*b««SiX, IB 
-r-^ . y n s/^MIigf 4 0 2 *fctitBUrc>D ASD 
^t3*«Six55o ^^!fhDASDI4^4 10t 

[0047] ^—y^hDASD50 0*5 XTW/NR 
a-^> KSrS«-*"S 4: , 7 — 7. 5 0 2 36* 2 ocD 
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U ta«t^®5 0 6d««rfcftr-^ - -x^SrEtt-f 
So 2 OtTD^-^ • y^^*J«IigB4 0 2 a>b§fi 

D ASD 5 0 0 l^i^n^S^CO-T^—^ ■ ^ o y 9 X 

»]»««4 0 2*>fe«^-* • *^4:gftU IBt* 

Vy hDASDOlStSc^SS 0 6 13, «flgf4 0 2^ 

[0 0 4 8] laft^g 5 0 6 ^A^T-^^ fefcrr— * 
• y^SrlSKUfeft, ^-y-xhDASD 5 0 0l4 

t^t5 0 4(j:TRANSFER3vy KSrSltf LT, 
XORjBftSr'f >^7x-^ 5 0 2X0^* 4 10 £r;fr 

[0 0 4 9] TW : ^(7)3vy KliD ASD 5 0 0 (C, 
A3l5f-^ ^t^ESgt 5 0 6 {Cf i^^, 

ttU DASD 5 0 03^2ft'f=^-iS r iLtRtft 
^S'l^rfStfA 5o -/Dt^t5 0 4inRANSFER 

So 

[0050] READ : r^^^VKtt^ — hDA 
SD 5 0 0I:, tOE18l5 0 K^d^ 

2ft^-yy hC|E^t5J:5iC^t5o READ^ 
-^Kte, "r-^fc«EHi-ria«S8«5 0 6 or Ku-^S: 

3f^-rs 0 SE«iR«5 o eA^Btwsixfc^-^ii, n 

So 

[0051] TRANSFER :^CO=t-^v Kttv*— ^ 
^fSTt^ct 0«fT hDASD 5 0 0l:, 

v*-<?ftm7tfrh<Dy"-? £r^Of5t£^@ 5 0 6 (C^ff 
-fS J: 5 2W-y^h«^f-^^ 
Sff-TS^, 2*^-^3/ hrt:, 6JlffJ^f|iiJ»Ktt4 0 2 

So J: DBJMKtt, TRANSFERa^yKtttie) 
DASDICJ;^ «^1^®4 0 2 (CJ: J^mitC^ff^ix 

20DASD^*i (7>D ASD^fef- ^ £:§:ff -^S 

TRANS FER37> KSrf 2 ODASDHML, 
7*— *a*jff 1 WDASDd^f 2 COD ASD— <E«S*L 
Sr ir^^itj(c*^-fSo 
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[0 0 5 2 ] SjSW (comprehensive) J* ^ • U- 

V Kwrt^S«3-?y KS:*a#5Ri: UftSDASD 
(c^tT-TSr aigf4 0 2^DASD^)f 

*R^*/hw^*ftW^fW»SS«4 0 2tJ:0»fT*n 

SD4 0 47!;i4 0 7 ^Ii:r, — V <F>~ "7 4 • 

- • v • "f-fm&^X V , r-^WDASD 

^51i:riE^J^«$ixSo -T fcfc>*>, ^-^x^^da 
SD^bBttl, WftO'PraDASDfciijftU ft&ft 
l<L§{fte0D ASD (^J^tSo #SSfctt, *T $ V&y 2 *i 
. f *^yrto*DASDS:ii:tiafc*lJfiSS 
iXSo ^i^tVScfc ? (C, 4#3e<0^r — DASD 

S 0 "f*to*>, a^^s/h (conduit) ^ brffifg-T 
So ^O&^^'J^ IT, #ifBDASD^, 

• ^-31^ ^rtoBiiiiTOD ASD^^b§:{f £ns^— ^, 

1^9191^14 0 2 *fctt*0*WDASD<7>e«3IS 

tt3&»bSfS *tt5SU07 f -^JBB«c»Lr, xorSS 
SrSStrTSo rcoJ:5ic, ##Kco5V • ^ << v 

lalliDASDriWXOR^^^Co^TM^, -ttUC 
Jl!)SJigf4 0 2Wft^li8L, ifCDDASDfc^F 

^ [0053] H6 7i£iai l^^stusj: 5fc, b 

^Sg^^i? * ^-^U — VMf*, UPDATE, REGENE 
RATE, REBUILD, UPDATE (CACHED DATA) , UPDATE (FAIL 
ED DASD) , & {/WRITE STRIPE^I* 3*1 S e 

[0 0 5 4] UPDATE (K*t) : ^<D^^<U—i^a — 
mz., Ifttite'r — ? • y9&#—*fy hDASDC 

SPr-TSo H»tS52^ (UPDATE WRITE) ^^<U — v-3>{C 

»gI6 0 1MDASD 6 0 2 7!jM6 0 5 £-a£p^— 
^IBiB^^T" A 6 0 0 £r^-fo DASD6 0 5tt^!i f 
>f DASDi ttjt^ ^ tlSo L^LWt), 4DAS 
D<0»««»«r, fdlcD-x^r^^D ASDCMtS/^ 
T" ^ ■ t'i/ h^EfttS J; b\z.m mxxh X i\ 

nmm<DU^Ai, ^fA6oo^ ^yr>f»s?:i 

^(CfBtS-rS^^OD ASD 6 0 5l:ft5t)Oi:t 

So 

[0 0 5 5] *ligi6 0 1ll XTW3v>F608 
tvl, ^f:XW37y K6 0 9^DASD6 0 5C, ^CO 

5^ ^-^>-^<7>3s?f«ca«jft^9p< t-ffiizmm-tz 
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TW^-^y KI^^I/\ DASD6 0 2W:^f-^6 

i oav-tois«ssBA^o»iS'r-^^^LT, xo 

R^gSrHtf U XORjg*6 1 5$r±jS-r^o &KD 
A S D 6 0 2 nmt'teir-? 610 £^Offii£^g{C^ 

XORjBftSr^yf-f DASD6 0 5l^eat 
-So ^yf^DASD 6 0 5liSSXW3-7yK6 0 9 
fcffct\ gfSXORfifte 1 5XV J &Ol5«S6«3&^6>CO 

[0 0 5 6 ] r. co J: 5 fc, %rfzte^—<? ^0^61 

0 2*DASD 6 0 2M»&SjfU »^y7^^^y7 
-f DASD 6 0 5 ftT*H£r£ix£o 

[0 0 5 7 ] REGENERATE : REGENERATE ^ > K 

Igf 7 0 1MDASD 7 0 2 7??M7 0 6 D 
ASD.7 0 6l«R|LrP6o «igf 7 0 Hi, RE 
AD3-7yK7 0 8$:DASD 7 0 2i:, ^ fcXT^7 
> F 7 1 0 7I?M 7122rDASD703 7!>M 7 0 5C, 

C0READ3-7yh1C^t\ DASD 7 0 2^37>'p' 

7 0 8\z£ • :f » y^fc-eoEttHK 
W^ttttiL, til$:DASD 7 0 3(cKt5o #D 
ASD 7 0 3 75S7 0 4 j&*BU0>D A SD^.br^ ^ • ^ 

^<OE1»K«* fc bO»JS*7 f — ^ ITXORSS^r 
*f?U XORft***<?>DASD^Ji|I#^te2S-*-5 0 
DASD 7 0 5©«*|:li, XORglMIi^g7 0 

1 tc:i£i££;ft,6 0 3-7yp7 0 8, 7107!?S712(: 

fti»Lr»j»K«7 ona D«ff 

fl DASD7027!il705 f^f-^ ^i^^Iff^ 
*^-TS («tlfDASD 7 0 2^bDASD703 
— , ftCDASD7 0 4^£^) 0 
[0 0 5 8] ^(7)J:5(-, ^fef^D A SD 7 0 6 O^fMcO 
n y — v-a y^feOf- D A SD 7 0 2 7!>M 7 0 

wgt7 o i 

[0 0 5 9 ] REBUILD : REBUILD^ > Kj&*H 8 

801^DASD8 0 27!?l8 0 5^tp o DASD 

8 0 5 11 ttro*ixfeW4xtfttfe*^-r — K 
5<<7t i^xmiZZtlZ* Sl»gf 8 0 111 READ 

K8 0 8 £rD A S D 8 0 2 ^iSfSb, XTa-vV 
K8l0nS8lltDASD 8 0 3 0 4 

U WR I TE37yK8l45rDASD8 0 5 (Ci£ff 

^^r^tt^n^o ii(DREAD^-7>KC^\ DA 
SD8 0 2iiREAD37yK8 0 8ia ^S^^tlS 
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7*-**, *<^K1S3£ttJ&»fcRfcHU ^MDASD8 
0 3IC(Elt5o DASD8 0 3^f^^D^^ 
DASD 8 0 23()^fftt6^, ^tl^^O^— ^ • :/ 
o" y ^ Xtf^lBft&SA* <b CO^fJ^^— ^ X O R ffl® 
SrSfTU xo RJBfttftOD A S D 8 0 4 l:«#l:6 
m~fZ>o DASD8 0 4liDASD8 0 3il^«/j;^ 
U— >a y^^t^o DASD8 0 5li*CXOR8 
**DASD8 0 4^ejSffU ^Oj|6*Sr e#<7>K« 
(«b^DASD 8 0 5CO|Bi^f) dfatgrT 

10 £o 

[0 0 6 0] ^ CD £ 5 *C , DASD8 0 5COfl^u/r 
— l/frhmf— DASD8 0 3717^8 0 4 CD 

^^-•fxY^XORtt^lCiDttSSn, DAS 
D 8 0 50i8)4p^-^ay|it#S*ix5o _hi#<7} 
Sft^-^U' — 37VF8 0 8, 8 1 07!? 
^8 1 1M8 1 4tC#KILT, ffl«gf8 OlIU!) 
35fTS*l5'^*— ^J& s , D AS D 8 0 2 0 5 RB 

[0 0 6 1 ] UPDATE (CACHED DATA) y is =± • 7*— 

-20 ^Ci^lf) : UPDATE (CACHED DATA) a ^ > K j&* B 9 

i9 0 1^OTASD 9 0 2J!?g9 0 5^^ o DAS 
D 9 0 5li^yr-fDASDi:LT*i£SnS« L£> L 
tt^fe, ^DASDWMM, ft!l<7>DA SDtcatJES 

l\ - :t-l4RM^L ^7A9 0 0i\ /^f 
^ MSrfffl tEttt 5»S^D A S D 9 0 5 $rffS 
t>^£i-£o 

.[0 0 6 2] ^r-Vj/^a ■ 5*— ^(C^SMiT^-^^ — v- 
J0 a >-ll -/^l^ %jfzte"r-? • :/p h 
DASD 9 0 2t^t5r<i:{:j:^ ^-^^hDA 
SD&SMffU ^tli:a^yf-fDASD 9 0 5i:I 

^•yoy^, ©LlTOJciWJfHiSSa 9 0 l y 
ttr^So ^oT, y jy hDASD 9 0 2lilB^— 

[0 0 6 3] »gS9 0 1li, XTW/NR37yF 
40 9 0 8, frfwft^— ^ ^d^912, &t/IB^— ^ 
^d^913^DASD 9 0 2 Hi£ff-f 5 C t \Z X 

^t5o WJWSS«9 0 lliXWa^y K9 1 O^Pf 
^DASD 9 0 5{CiHft-rS 0 Zinh<D=i^> Ktt, Hft 

ttSo iatf)XTW/NR3^y KI:tJl,\ DASD9 
0 2 36*5*—^ •^ r D?/^9127!?M91 3(C^LTXO 
RSSiSrHfTL, frfcft^-^ ^D^9i2?:DA 
SD 9 0 2 Ol5«3S«(C»a&^, XORg*^'J7>f 
5^ DASD 9 0 5i:|Klt5o ^y 7^fDASD9 0 5|j: 
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XW^^y K (_bi$) 9 10»l\ tffXOR^M 
lMr<Z>lB«£S«*> b (OttJ&y*—* \zM UXORSSiS: 

SD 9 0 53&**»XORtt**r, -tO|H«SgS<Z)»JES n 

[0064] mtc^'f—^ '/n^9l 

2^DASD 9 0 2(:fiitil, ***S'* y X W J5*'* y ^ 
-f DASD 9 0 5 ftT-HSPT^it&o 

[0 0 6 5] UPDATE(FAILED DASD) (SfSgDASD^ 
<£>JE*t) : roTh^u — v'a ^13— DASD^S y<? 

5 0 H l o K*3^t\ f^Ed^rAioooii, 

WJfHSSB 10 0 1 RXIDA S D 1 0 0 2 7b ^ 1 0 0 5 $: 
^i? 0 DASD100 5 Vr^DASVt Lt Jfffi 
^ix-So L*»Ltt3a*b, *DASDO»Jg»»Sr, fi&0> 
DASDic#ffitS^yf-f ' t*s> h^rtBtS-rS J: 5 fc: 

ooi\ ^ y r^M^ffMits^^DASD 20 
1005 zm-tzhnt-tZo 

[0 0 6 6] 0J{0$IB 100111 XTa^yKlOO 
S&tffrf— ^ '^p^IOO 9£;? — ^ y hDAS 
D 1 0 0 2 MtiSft L, XT^vyKlOlOMlOl 
1&DASD1 0 0 3^11 00 4Mi£ftL, WR I T 
E^7> K 1 0 1 2 & D A S D 1 00 5 l£iSWt"3 ~ £ 
(Cj;*?, MDASD^ia^l/->3>^ite 

l/\ t^(7)DASD 1 0 0 2 li, ^fc/^-x — ^ 1 0 0 9 J<? 
X V^r Of5t£g*Ba> b coajjCSf- * It X O R ft$ 
*3Sf?U XORjB**DASD 1 0 0 3lc6iSt6 0 
[0 0 6 7 ] Hfllfc, DASD1 003 7?>3g 1004 
13, -en^DASD 1 0 0 2, 1 0 0 3£>b5:ff £*X 

ir, xoRffi^^^t^o cnboxoRBStt, 

Hi OtC^£*l£ J: 5^, ^tlftlDASD 1 0 0 4& 
^lOOSCei^n^o ilOWRITE^-^yKI: 
^!if^DASD 1 0 0 5^DASD 1 0 0 4^ 
bXORft**rSf&L, ^rtl^rD ASD 1 0 0 SCOlSte 40 

[0068] frfcftf — * - yo^iO 

0 9A«*BDASD 1 0 0 6IC«a*nft^t©W, D 
ASD 1 0 0 2 7*Sl 0 0 4^7^^- • f i-fyXO 
RtHUCfcB, ^lif^DASD 1 0 0 5^I«$tl. 

[0 0 6 9 ] WRITE STRIPE h ^Wfa^) : CO 
x^lx— > 3 — jftfc: % £rf — ^ • 7^n y ^ CD";* h 
7^r*rDASDi:ta*, £rx — * *~?vy?\ztt 
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o« f-*K«f 1 i o o hi, mwmwi ioi 

WDASD 1 1 0 27!l^ll05^, DASD1 

i o stt^ y^-r dasd i: urifjestLSo u^utt 

2*b, ftDASD<^»38«»«:, ffiODASDC»lSt 
S^yf-Y • t'y h*ia«-f£,fc 5 M'ISTt t £ ^\ 
ZZX*\$mm<o&'£±.. ^r^ll0 0))\ /^r>f 
*«&¥JfifclE«^S4#SODASD 110 5$:tt5 

[ 0 0 7 0 ] fflffi)$£B 1 1 0 1 tt, TW=r-^V Fl 10 
8&U*&Tf — ^ '^0^1 10 9&DASD1 1 02 

{Ci£ffU XTW/NRavVKl 1 lORVif-jS' 
•yPi/^ 1 1 1 UDASD1 1 0 3(CML, XT 

W/NR^-vy Kill 2^Lt/^T^"^ - 7* y? I I 
13&DASD1104 lCi£ff L, WR I TE^^y h v 
1 1 14£:DASD1 105 ^i£{f-f£ d £ let £ , 

— W^aift^nSo ±^OTW=r^V Kfct*t\ DAS 
D 1 1 0 2 \$"f—& * J/M109 SrSfS -ttt 
£rDASD 110 2tC»JS"rS1B«SS«{-IE«fc-f D 
A S D 1 1 0 2 iiSl-Sftf — ^ • 

DASD 1 10 3(d^i^-t* So i^XTW/NRn-7 
> K£«£t\ DASD1103I1 *rf — $ - *7u y? 
Ill 1WDASD 110 2)&»b<Ei££*l£f — ^ • 

ITXORSS^fft^ DASD1103tifc3R 
f— * .^ny^iiii &*olB«2Sfifc:»j^, 
WXORtSISrD AS D 110 4 l:(EiSt5 B 
DASD 1 1 0 4tt,'Srf — 'yny^in 3&U< 
DASD 1 1 0 S^bteSSSflSf— * • ^ n 
ffL, 20(Dr^ • / p ^C^ltXORS 

%.&mr?'t£ 0 DASD1104 fc^fcgrf • ~7n 
1 1 1 3 ^r^OfBiic^gtC^^^, *©XOR8* 
SrDASDllO 5t-|Si^-f6o WR I T E ^ v y K 1 
1 14Ml\ /^f-fDASDU05^DASDl 
1 0 4 3&»bSftS*l"5XORjB*«r, T'fDASD 

iio s^iBte^Btcs&fro 

[0 0 7 1 ] ^ • i/^d^j^D 

ASDK7>f^llO 2 7!ill 1 0 4tC^&£n, »JS 
/^T-f • fc' 2/ h d*D A S D 1 1 0 2 7!?^ 110 4 Of 
-f • fx^ vxoRfi-^icJ: i9Hfr^ix, 5!«r^ y 

T 1 ^ • fc*s> h^!)7-fDASD 110 5«Cia«*iX 

So 

[0 0 7 2] IroM^^^^^v^a V : _b5£co 
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[0 0 7 3 ] LT, jfl UrfiJLT 

BUSH'S. 

[0 0 7 4 ] (1) ^^^tttUL-HIffi-r-^SrlHllSi-S 
Rlt-ttflSnSDASDtfcoT, ffIlB3gS^»J»» 
S, S^DASD, RVmiE«J»SS«i:flfrlBDASD 
«:«ftttl:ffli:««t5/^Sr§^, ftjfB^gl&OD A S 
D05^ioi« t litJfBfiJffl^gGD&^^u — fa ^i- 
f^DASDi: LT*tft*ixSt)(0{c*5l^ 

ft < t t> 1 0<ZV< y7T £. mU'< V7T tCM&ffttC^ 

3Sg(c#LTXOR^»£rlltTL, ttXOR«»fi*Sr 
«[E^*^Lr, ffJlS=^> KJwJ; OJtSStiS, ffj 
BSDASD^l o^fci^itjfSffl^^#^^t?^5fetC^ft 
-fZ>7tx~tyVt, £*a&\ DASD 0 

(2) itffarn-fe -/-^^W Y ^ u7u~£ yfy&^tf, _b 
IB (1) l5t^)DASD 6 

(3) miS^p-ty+^AS I C«r<£tf* _bfB (1) IB 
tfiODAS Do 

J*6»«lH]ii8*^tP, JifB (1) fBi&<7>D A SD Q 

(5) lWlEiEttKSa*, ^ft< t h locQflM&tBft^-f 
*^£<£*>-r<r;** • K7*f ±IB (l) KCt 
OD A S D e 

(6) ME'fy^7x-7^iSJij-fy^7x-^S:$ 
fc\ ±ia (D ib^codasDo 

(7) ffilS^V'^^a:— ^aiSlfcyiJ-fV'^^ac— 
£j\ -LIB (1) MODASD, 

(8) j: 0fflS«|RStiS«j»:(7>y v^Sr^tp^ 

ft^n^^"^$:iiitR^3i^fBtg-rs^<5/7T miax< 

-^(B^-^SratRW^ea-rs^f 5, y?. StJfStatgc 
Hit (»E/< y 7 r B'Cf-* t «*t « ^ f y ^ , Iffl 
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lB/< 5/ 7 r rt fc£ * n 5 ffilEajR-r — ^ il S b T X 

u^y^-t, DASDo 

(9) ffJlH^a-ts/*^, ffllS»J»»«)&^^ft< t 

4r«£ttU f£51tR^-^&51R2*i£l!fJfB^ 

10 JilB (8) fBttODASDe 

(10) Wfia^n-fe y*3&5, fflte»J«&«!&>k<Z)/l>ft< 

£ t> 1 oco^f^co^-^ > Klc/fc^ LT, ftfJfBf l/<?7 
IB (8) fBSfcCOD A S Do 

(id mia^o-fey*^, ffrta«^3^g^^ibcr>^ft< 

S ix 5 7*- * XWTOlBaglfcT* - * tc*j- L T X O R ttg * 
IB (8) IB^fODASDo 

(12) miE^n-fes/f-jd^ mia#jffli3s«36»e>^ft< 
Sft * n s ^ Rv^mmmnv'— * \zm l t x o r a 
-^^itfiBtB^^gic^tp^T 1 y-7*nn-rz>£ ? 

J<9 ^^i^ ±IB (8) Et^DASDo 

(13) HUfB^ni? y^d^ #IlE*J»S6S^fe0^ft< 

(8) fB^CODASDo 

(14) StJfB^nir s/*d«, »IlB»]»»«*^ O^ft < 

40 Dgfg^n^ftllBil^^-^^^ltBlBlS^giC 
WfjIBSl^Tf-^^iltR^ttS^IIBy 

(8) |B«(7>DASD 0 

(15) miB^o-fey^sa^ ffifl5»J»Sg«*»b(7>^ft< 
t t> 1 K^JES* It, WJlS-O^^ai 

M^^r^ffL, ttXORSMIjBRSratRSixsmE^^ 

/<tcifiu£U il^^n^-^r^ftfJlBSm^-^iIg^itl 

50 A^ixS. _hfB (8) Et^DASDo 
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(16) ^^>Kab^lB'r--^*:1E«-t-S^^^^"t t 

-TS^^i:, lWK<z>*D -^vKHJ 

L^tB^-**E*+SE«S«i:, JfflE'<;*fc:«*tt 
^*«IS**u5-r V* ffJE-f^ 7 

WBfliaia«K«^»f^Wtw*)R*n, mew ^^cn- 
jKRowEEttSfc^fcswsns^ 

«t5'>ft<Hlo(D/^7r^ ME'* y7y\z.m 
r, ME'^^rrticEttStuSME^-^BtSBR 

U ME51^-*:®I{C#LTXOR«££3ltTU 

(17) miB^o-fe y^dW-f ^ o^p-feyi^Sr^tp, 
_LE (16) E^i^T 1 ^ 

(1 8) ffJlH^ci-fes/f-^AS I C*#tf, ilE (1 
6) la^COv-^T^Ao 

(19) ffjiaro^yifd^fflSuiHiKKSi^r-fev^!;^ 
bmzi&mmm&^tf, _le (i 6) is«<t>^^a 0 

(2 0) MEE«««a*, '>^<^t)10(7)^lB^f 

-f ^Sr^trr-f * K^-ry^r^tp, _LE (l 6) 
E^t^v^^^o 

(2 1) m&4>#7*—x&\SM'(l'9 7*—-xi:'& 
if, ±E (16) !5t(0^fA c 

(2 2) flEY^^^aL — ^^afeyu-f^^^ai— 
ti\ ±E (16) ISi^^fAc 

(2 3) ftJl5«f^DASD^RA ID^n haMilt 

(2 4) i!2RA ID^n ha/U^RA I D - 5 
&\ ±E (2 3) !Bt^^7A e 
(2 5) «S^)XORfiS^ff^*t6^^^^ 

iie^^^^^tSDASDru-fi, me 
DASD2tVWE#J»Kfi*tHS«Jtti-5^^i:, £^ 

&\ ■r — ^E^tv'^7 1 A Q 

(2 6) ^-^Et*^^7 1 ASr»f^*-iir5*-«te'r*>^ 
T, WffllSlttXVttftWDASDO^ h y V^Sr$tp« 
JWEttat^^v^trttftWfcfflS**"*- 
Z>'<xt, Sr$^\ *dasd«s, ME'<*tc««Wl£ 
S^£*i6>f>* 7 ^-^Ete££@£, ME 

^^^7*-^atfmEE«K«^lb^WU:*l»*ix5 
'^77^ fflE^s/^T^lftfNW^lKttdixsrci-fe 
y^t. «ffl«rffiftB9EDASDSr«S"J-r-5^ 
7^i:, WlE»JWSS«d»femE»J8U*nfcDASD^ 
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J^§IT, v*— ^^WJEIBSUSttfcDASDSrBrSWJr 
-CtVv 5 - ■ v|Ei££n£ J: MEttSUSti 

-fn^x-^DASD^fetS*^ HftOffflDASD 
IT l/^DASDI:15te*DASDia 
«?, JB*teiS3lt/Sft*ix, ME<7>#*IHDASDas, 
ME^rW ^- * ^ W ^fe v oT§:ff ^ix^ME^--* 

*mm%i£Mmz.'& 5 ^das d 

(2 7) OTESU^-^JBB3ft*B1JE»JW»«^fe-Sft* 
*L£MEa ? -^*IM£*aif\ ±E (2 6) E*<oirS 0 
(2 8) MESU^-^i^ME^MDASD^ti, 

tf, ±E (2 6) E*£>*1£o 
(2 9) 'mE*J»SS«3&»b^to< fcfc lo<z>ME»f3£" 
KtCjS*LT, iltRDAS D<DMEEi&^§a>b 

* V<{c<KiS1-£ X 5 f-, ME51JRD ASD^xr^u- 
itf hf**^ s/^Sr&ip, _LE (2 6) E^co^fe 

(3 0) l»E»J»»«A»b^ft< fct lo<oOTEBf« 
avyKC^fir, MEW y^7x-^ia 9§:if £ 
itSMEir £ME5iiRD A S D<75MEE«$S«fc:» 
&t?J;5fc:, MESHED ASD^^u- htS^f 
T'Srt'tr, _bE (2 6) E*0>#«fco 

(3D ffifE*J«SS«^b^ft< £fc io(OfflEM 
KfcjS^SLT, flJESS^D ASD0>fjEE«3SS 
a>fcME»JR^-*SrttfcbU MEiiiKDA SD<7>ME 

w ^7x^ia 13 sfi^nsME^-^&t^MEiii 

^^[^LTXORffig^trt, KXORifg 
*£SK£Jx5ME* w<tc«asrs* 3fc, ME31JS 
DASD^^I/»htl>^f ^y^rttf, ±E (2 
6) fEiom 

(3 2) mEWJIWSR«^b^Jfc< ^fcio^ffirEBfse 
= KJwjS^Ur, MEaltRD ASDOMEEi&^g 
d^WEa»T-^*KffiL, fflEaSRD A S D^E 

ST-^IC^LTXORSS$:ItTL, »XOR«*« 
*«:»R;*ixSME;* W<{C$si£U MEil^DASD 
40 coMEWv^^-^lcj: DSft £*ijfcME7*— **tt 
5!*RDAS D<Z>MEE«KSK»&ir,fc ME31JS 
DASD^t^l^-htS^fyy^tf, _bE (2 

6) um<D*m 0 

(3 3) S1JEWJ»»«3&^b^*< i: looffif^ 
KtCffc^LT, MEil&D ASDOMlEigg 
A>fcME»«7*—*«:KfcHU ^EllRDA S D^iiifi 
-f 7^c— ^f^j: ^Srft^n^^jE^-^^tFftjEiiM 

tR^-^tc^urxoRSi^^^tTU, KxoRHjie 

m^rftjEal^D A S D omEE«S6B«c»5& tf «t 5 
5i? MEil^D ASD^^ h-r£*^s>:/£:^fc\ ± 
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ie (2 6) E*a>a-«fc. 

(3 4) ME»JWJK«a>fe<D^fc< 1 1> lo^fiffEBfS 
3vyKtC^lt, fltjEittRD ASDOftJlE-f 

^U-ht^^f j/^tf, ±15 (2 6) Um<Djj 

(35) flMs»jwi8«^fe<7>^ft< * t> io^e^ 

XORi**«:*ff U KXOR«3(«**3SlR$nsm 
E>w*tw<EaiU SltK£*i6-2fOittjE§:fg 7*— ^JR 
g SrWESlRD A S D <Z>mEEtt««fc»&tr J: 5 iw, 

15 ( 2 6 ) l5^C0^ife 0 

(36) WJWSStt, DASDTk^f, JUNWEDASD 

^T^tC&^T, ««fe<DXOR«*0|«T**#^ £ 

LTf1Jf5D ASDicnvy K^tS^f s^£, ffir 
iSnvyKl^ir, lWEX0R*itO3lfT*lWED 

«t5«c, fflf ED ASD^^u- , * 

(37) ftfjE^^u-x • XTyftf* 7*-*& 

muo as o?$x-m$i}m\am#im&'tz> & 5^, hed 

ASD^l — h-T^J^x s^*^, fflE1g$:<7>D 
A S D3a«l»EajRJWff ^^l^flirE^— *JBU(7>D A S D 

jceas-rsejimtc ts^-^td^LrstiExoRm^^ 
jstT-ra, ±e (3 6) E^o^fe* 

(3 8) ffllByd-^U— 7^ ^ • y y^^f^^^U- 
— ^aym, IS^^^U— v^ay^, JglODA 

ASDlCte^-f^ J; 5fc, SflEf KODASDir^l/ 
-ht^^r^yi:, fflEf 2 0DASD$:^i/-h 

lfflEISlODASD^fcSffi-5;*^:/*, fl!5S2 
WDASDOESo^a^b, ftfjEfl 1 tf>7^— ^ 

MLTXORSS$:ItTl, »10XORJB**±I« 
tS^f ^^i, ffllEjBl <7>XORtt**r*3(Z>DAS 
DlcSsi^^;*^ Sr^tflftE^-U — "r^^^f 
-XTy^t. |ffES3(7)DASD^U-htS^ 
X s/^T-ifcoT, WIE» 1 OXO RJBItWIElS 2 OD 
ASD^ibSfft* S^T 1 y^fc, fttJfE Jg 3 0DASD(7) 
E«n^r-iX3^b, fttJESSl&OMttJEJ^O^-^ 
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^■^PS/^CtltXORSS^lTl, S2^)XO 

-7^ • *x <y:7£, Sr^tp, ±15 (36) Um<r> 

(3 9) ftjE^^L • ^T 1 y^ttTC^l^ 

-v'aVS:^, W&tz*^^— is a WE«lo 
D A S DOfitjE^ 1 coEt&c 2 ^ — 5^3 >j&»fejBl Wt- 
^•^d ^^^r^fcH-rd: 5t-, flJEJS l ©DASDtt 
^U- — y^t , S2^DASD^^U-h 

1-3*7* ^"Cfco.r, mum\ <nf—$ * y?& 
od ASD^^bSft-r^^x , *je»2 

WDASD^Eiia^^g^b, JBEM 1 CO^—^ 
• :/n 5'^(^t5fflEl2^f"^ • :/p y ^'Srtt 

tUt^f^i:, WE#1 AtffflE*2<D7*-* ■ 
s/^I^LTXOR|§»^^ItL, JlWXpRgRi: 

$Ll$rtZ>x?y?h. ffII2f lOXOR^^ISf 3 
^ ^DASDCKit^^f^ri:, STttpflUE^'O — 

<r ^ • y7b , Mf3(?)DASD$:^u- 
ht5^7«^r^or, MEmi^xoRjSftSriWE 

f 2(DDASDd>fb§flt5^fj/7 P < !:, StjEM3(OD 
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